Acetaminophen inhibits iNOS gene expression in RAW 264.7 macrophages: differential regulation of NF-kappaB by acetaminophen and salicylates.
Acetaminophen is a widely used analgesic and anti-inflammatory drug that is considered a good alternative to salicylates for individuals who cannot tolerate salicylates. Nitric oxide (NO) synthesized by inducible nitric oxide synthase (iNOS) has been implicated as a mediator of inflammation. Recent evidence suggests that anti-inflammatory effect of salicylates lies in the inhibition of iNOS, but nothing has been reported about the direct effect of iNOS expression by acetaminophen. The present study was designed to elucidate sequentially the action mechanisms of acetaminophen and salicylates (aspirin and sodium salicylate) on lipopolysaccharide (LPS) plus interferon-gamma (IFN-gamma)-induced iNOS expression in RAW 264.7 macrophages. Both acetaminophen and salicylates inhibited NO production and iNOS protein expression in a dose dependent manner. Acetaminophen inhibited iNOS mRNA expression, promoter activity of iNOS gene and nuclear factor-kappa B (NF-kappaB) binding activity induced by LPS plus IFN-gamma, whereas salicylates did not show any effect on them. In addition, salicylates did not affect on iNOS mRNA stability induced by LPS plus IFN-gamma. Furthermore, the inhibition of iNOS protein expression and NO production by salicylates was disappeared when salicylates were added for only 5 h to inhibit the early event of iNOS expression. Aspirin also dose dependently inhibited iNOS enzyme activity in cell-free extracts, whereas no significant differences were observed in extracts treated with sodium salicylate or acetaminophen. These findings suggest that acetaminophen may exert analgesic or anti-inflammatory effect by inhibiting iNOS expression induced by LPS plus IFN-gamma at transcriptional level by suppression of NF-kappaB binding activity, whereas salicylates exert its effect by inhibiting iNOS expression at the translational or posttranslational level.